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ABSTRACT

Results are presented fromthree quarterly surveys
conducted during 1991-1992 (year four of a five year program
at six study beaches on Santa Rosa and San M guel 1sl ands
wi t hi n Channel 1slands National Park (CHI S). A total of
15,116 itens was recorded, 95% consisting of plastic. As in
previ ous years, foam fragments were again the single nost
abundant item Conprising 40% of the total, this was the
first time foam fragnents were | ess than half. G ass bottles
were the npbst abundant non-plastic category. Quantities of
pl astic debris were greatest on the winter (March/ April)
surveys.

The 10 nost abundant plastics in rank order were foam
fragments, hard plastic fragnents, bottles < 1 gallon, caps
and |ids, straws, bags < 1 nf, balloons, rope < 1 m food
containers, and toys. Plastic objects that could be ingested
by marine wildlife were | ess abundant than in past years
because of the decline in foamfragnments. Debris considered
to be an entangl enment hazard to wildlife has risen 32% over
the | ast two years.

Much of the debris on the islands originated on the
mai nl and, presumably washed down rivers and storm drains and
deposited during the winter stornms. Debris from commerci al
and recreational fishing, and litter from boaters (both

pl easure and comrercial) are other major sources of marine



debris on the beaches of the Channel | sl ands.



| NTRODUCTI ON

Marine debris has beconme an issue of national concern in
recent years. Plastic debris is of greatest concern because
of its persistence in the environnment and the hazards it poses
to wildlife that may ingest it or beconme entangled in it.
Marine debris also presents health and safety hazards and
di m ni shes the aesthetic val ue of our beaches.

In order to establish a scientific data base about the
abundance, conposition, and accunul ation rates of human-
generated mari ne debris found on continental United States
beaches, the National Park Marine Debris NMonitoring Program
was initiated in 1989. This five-year research effort, jointly
funded by the National Park Service (NPS) and the Nati onal
Marine Fisheries Service (NWS), is nonitoring the marine
debris accumul ation in eight National Parks |ocated along the
Pacific, @ulf, and Atlantic Coasts. Cole et al. (1990),

Manski et al. (1991), and Cole et al. (1992) describe the
results fromthe first three years of this national nonitoring
program

Channel |slands National Park (CH'S) is one of the 10
parks in this program Richards and Dugan (1991), Richards
(1991), Richards (1992) describe the results from CH S during
the first three years of nonitoring. This report sunmari zes

the results fromyear 4 of nmonitoring marine debris at CHI S.



STUDY AREA

Channel |I|slands National Park consists of five islands
and surroundi ng mari ne ecosystens off the southern California
coast. The park boundary includes five of the eight California
Channel I|slands and the subnmerged | ands and waters within 1.8
km (1 nm) of each island. The islands range in size from 260
ha Santa Barbara Island to 25,100 ha Santa Cruz. The total
area of the park (100,000 ha) is divided nearly equally
bet ween subnerged | ands and islands. The park is surrounded
by the Channel |slands National Marine Sanctuary and is an
| nternational Man in the Bi osphere Reserve. The islands
harbor the only remaining relatively pristine coastline in
southern California and are recognized for the rich abundance
of wildlife that concentrates around the islands to breed.

The two islands in this study, Santa Rosa (21,450 ha) and
San M guel (4,047 ha) have a m x of sandy beaches and rocky
shoreline. Santa Rosa and San M guel Islands are the two
west ern-nost islands in the chain. Santa Barbara and Anacapa
| slands are small volcanic islands with few sandy beaches.
Santa Cruz Island has |long stretches of sandy beach, but was
privately owned an innaccessable when this project started.

Prevailing w nds throughout nost of the year are fromthe
nort hwest, hitting San M guel and western Santa Rosa | sl and
with full force fromthe open sea. Major stornms often bring

| arge southerly swells which inpact the south facing beaches.



Nort heasterly "Santa Ana" w nds occasionally occur in the
fall and winter, generally creating calmconditions at Santa
Rosa and San M guel 1sl ands.

The Santa Barbara Channel which separates the islands
fromthe mainland coast is a major shipping route for vessels
to and fromthe ports of San Pedro, Long Beach, and Los
Angel es. The sout hbound shi pping | ane comes within a few km
of the northern islands.

The Santa Maria Basin, which lies just north of Point
Conception, and the Santa Barbara Channel have extensive oil
and gas devel opment. Offshore oil rigs are present throughout
t he Channel and Basin. Several storage and refinery
facilities are |located in the area and are regularly serviced
by tankers.

Substantial recreational and comrercial fishing fleets
operate out of Ventura and Santa Barbara harbors, primarily
working within the park boundary. Various traw ers,
gillnetters, and purse seine boats ply the channel and i sl and
waters for rockfish, shark, squid, halibut, and other ground
fish. Comrercial divers collect sea urchins and abal one near
shore around the islands. As many as 65 fishing vessels have
been observed around the west end of Santa Rosa |Island on one
day (Pers. obs., Dec. 1991).

There is extensive mlitary activity in the area

originating fromthe two Navy bases in Oxnard and Port



Hueneme, and the facilities on San Clenmente and San Ni col as
| slands. W thin the park boundary, a small Navy facility
exi sts on Santa Cruz Island and air operations are conducted

around Santa Rosa and San M guel 1sl ands.

STUDY BEACHES

Marine debris was nonitored at five 1-km and one 600-m
beaches (Figure 1). Public use of all six beaches was very
low. Visitation to these beaches was primarily by NPS island
personnel. Though chosen to avoid disturbing as little
wildlife as possible, all of the beaches are inportant to
wildlife. Each of the beaches are utilized at tines by
foragi ng shorebirds and resting harbor seals and el ephant
seals. Western snowy plovers, an threatened species, use the

beaches for nesting in the spring and sunmer.

1. Sinonton Cove: This beach faces directly into the

prevailing northwest wind, with no protection from any points
of land. The |long, w de beach is backed by | ow dunes and a
steep bluff. Average width of the beach was approxi mately 40

m The flat beach consists of fine sand.

2. Cuyler Harbor: This sandy beach faces north and is

sonewhat protected by the island to the west. High dunes back

t he beach at both ends and a rocky cliff with a small jutting



reef break up the beach in the mddle. Mst of the beach is

| ess than 20 mwi de. Cuyler Harbor is the primary anchorage
on San Mguel Island with an average of two to three boats
(maxi mum approxi mately 20-30) anchoring there at night during
nost nmonths. This is the only beach with nmuch public access;

however, visitation is still |ow

3. Sandy Point: This beach faces northwest, though the w nds

may be tenpered sonewhat by Point Conception, approximtely 60
kmto the north. This beach undergoes severe erosion at tinmes
| eaving several small rocky points along the 1 kmtransect.
The width varies from10 to 40 mat low tide. Large anounts
of kelp wrack often pile up on the beach after storns. The

narrow beach is backed by a |low cliff.

4. Arlington Canyon: This flat, sandy beach is 600 m | ong

with a northern exposure. The beach is backed by dunes and a
smal | | agoon fed by a perennial stream near the west end of

t he beach. Except at the | agoon where it is generally w der,
the width is only about 10 m Kelp wack occasionally piles
up very deep along the waters edge after storns. This beach
was included in the surveys because it was the npbst accessible

beach with this exposure.

5. Cluster Point: The only survey beach on the south side of




the island, this beach faces southwest. The sand beach is
generally flat and fairly broad (20-30 mw de). Low vegetated
dunes back the western half of the beach form ng a narrow toe
along cliffs. The eastern half of the beach is backed by a | ow
dune field and forns a small hook at the rocky point on the

eastern margin.

6. Skunk Point: The east end of the survey transect is over

50 mwi de as the point curves around to the south. The sand
beach is very flat and often overwashed by high tides.
OCccasionally a shall ow | agoon fornms behind the berm Low
dunes behind the beach gradually clinmb a tall bluff. The
nort hern exposure faces Beechers Bay, which is a popular
anchorage and is the main access to the island and ranch

oper ati on.

VETHODS

Beaches were surveyed in Novenmber/ Decenber 1991,
March/ April 1992, and Septenber 1992. Intense storns
t hroughout the nonth of March del ayed the wi nter surveys into
April. Rain fromthe March storns caused erosion on the
roads, del aying surveys of sone beaches. Spring surveys
(June) were not conducted to avoid disturbing nesting snowy
pl overs.

Two to eight people conducted the surveys. The survey



area for each beach included the intertidal zone between the
water's edge and the seaward limt of terrestrial vegetation
or base of the foredune or cliff. All human-generated debris
visible froma wal ki ng hei ght was coll ected and recorded on
data sheets (see Manski et al. 1991 for debris definitions).
Debris was generally sorted and tallied off-site. All debris
was either renoved or marked and noted so not to be counted on
future surveys. Tar on the beach was noted as present or
absent.

Items | ess than one-half their original size were
considered fragments. Netting with |less than five conplete
meshes were al so regarded as fragnents. Plastic cones from
hagfi sh traps were reported as fishing gear fragnments, but
were noted as a special category also. Itens attached as a
functional unit were not counted separately (e.g., a rope
connected to a float was classified as a float). Itenms were
classified to their use (e.g., plastic bottles with a line
attached were classified as other floats).

Plastic itens considered as wildlife entangl ement hazards
included: rope 31 m trawl web, gillnets, closed straps,
fishing line, six-pack yokes, rope |oops, and
gaskets/rings/bands. Plastic debris regarded as harnful to
wildlife if ingested included bags, foam fragnents, ball oons,
sheeting, and pellets. Measurenents and other information on

ropes, netting, and floats were recorded (see Manski et al



1991 for data sheets).

In March 1992, new categories were accepted for the
debris surveys to include itens of interest to the
Envi ronment al Protection Agency (EPA). Mst of the changes
were mnor. All oil containers were conbined into one
category (previously categories were quart and five-gallon
containers). New categories that split out specific itens
were cotton swabs, condonms, crack vials, pipe-thread
protectors, wite protection rings, and hard hats. W also
noted syringes (with sizes) and syringe parts.

Subsanpling was performed on the winter (April) survey of
Sandy Point. Debris was collected fromthree randonmy chosen
100 mtransects at 300, 600, and 800 m al ong the survey beach.

Debris from other transects was not renmoved. Values were
extrapol ated fromthe three randomtransects to equal 1 km

Quarterly data fromthe debris surveys were entered into
a computerized data base for analysis and graphi cs production

by Dr. Andrew Col e at Nova University.

RESULTS
A total of 15,116 itens was recorded during 18 beach

surveys in year 4. The total quantities of debris by season

are presented in Plastic constituted 95% of the

total debris (Figure 2). Gass (nostly bottles), neta
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(nostly cans) and paper made up the non-plastic portion of the
sanples. Wod was not counted and will not be considered in
anal ysis. G ass bottles/jars was the 11th nost abundant
category overall. On all six beaches, plastics made up over
80% of the total debris with Cuyler Harbor having the highest
percent age of non-plastic debris.

M scel | aneous plastic was the nost common plastic debris
category (519%, followed by packaging (33%, fishing (999 and
personal itens (7% . The ranking of these four categories did
change seasonal ly, nost notably in the sunmer sanpl e when
packagi ng surpassed the m scel | aneous category with over 40%
of the total debris (Figure 3). There was also a slight rise
in fishing gear in the winter survey. The m scell aneous
category was dom nated by foam and hard plastic fragnents
whi ch were the two nost abundant plastic itemns.

Col l ectively, the 10 nost abundant plastic itens (Figure
4) accounted for 82% of all the debris found. Foam and hard
pl astic fragnents conprised 56% of the top ten itens, which
was a drop of 15% from | ast year's conposition. Foam
fragments (5,271 pieces) averaged 293 per km accounting for
35% of the total debris itens. This is a decline from 55% of
the debris and 547 fragnments per kmin year 3. Sandy Point
had the nmobst foam fragnents closely foll owed by Arlington
Canyon Beach. The fall (Decenber) survey of Sandy Point had

the single greatest total of foam fragnments at nearly 1700.

11



Hard plastic fragnents, small bottles, caps and lids, straws,
smal | bags, balloons, rope fragnents, plastic food containers,
and toys round out the top ten nost abundant plastic itens for
year 4. O containers, tobacco accessories, and snal

pl astic sheets are other itens that made it into the top ten

seasonally (Figure 5).

| ngestible debris was dom nated by foam fragnments (Table

2). Small plastic bags, balloons, and small plastic sheets
were other ingestible itens that were abundant. Seasonal
abundances of ingestible itenms were generally highest in the

W nter surveys.

Entangling debris | Table 3)| was present at a nmean of 15.1

items per km nearly a 20% i ncrease over year 3 (32% over year
2). Rope was the npst common item though it was |ess
abundant this year. Sinonton Cove had the nobst rope by nunber
(8/ km and length (197 mtotal). Increases in the nunbers of
closed straps (2.1/ kmup fromO0.7/ kmin year 3) and
gaskets/rings (4.7/ kmup from2.1/ kmin year 3) accounted
for nost of the overall increase in entangling itens. There
was no clear seasonal pattern for the overall entangling
category. Rope was nost abundant in the fall and sunmer,
whil e straps and rings were nost common in the winter survey.
Most of the closed straps cane fromthe Arlington Beach
wi nter (March) survey. The closed straps generally

encountered were strips cut frominnertubes which are used as

12



spring closures on crab and | obster traps. Lobster season
runs from October to March.

Two western gulls were found entangled in nonofil ament
fishing line just out of the Cuyler Harbor transect area, one
of which was hooked in the mouth. A |lobster trap with a dead
| obster was found at Cluster Point.

Only 10 plastic and two gl ass nedical debris items were
found accounting for nmuch | ess than 1 percent of the total
debris. Itenms found include insulin type syringes and
prescription pill bottles. @ ass vials accounted for the non-
pl astic medi cal debris.

Unusual debris itenms included three bottles with notes in
them full cans of beer, a German bottle of Budwei ser beer,
diving fins and masks, nunerous plastic flower pots, a
surfboard, junper cables, a copy machine toner cartridge, a
bowl ing pin, a sex toy, and a conpressed styrofoam cup.

| dentifiable itenms included the notes in bottles, a
bal l oon fromthe Santa Barbara County Supervi sor canpaign,

m |k cartons produced in Asia and Australia, a mlitary
phosphorus contai ner and part of a target mssile. QO

i ndustry itens found were several hard hats, one pipe thread
protector, and one write ring protector.

Tar or oil was found on all surveys. There are numerous
natural oils seeps in the Santa Barbara Channel area and the

beach tar is likely from natural sources.

13



Table 1. Total quantities of marine debris at Channel |slands National
Park in Year 4. Totals are fromall six beaches. Values from Arlington
Canyon were extrapolated to 1 km and the winter sanple from Sandy Poi nt
was extrapol ated from subsanpl es.
IR NN NN NN e

000
TOTAL NUMBER MEAN NUMBER
OF DEBRI S OF DEBRI S
DEBRI S | TEM | TEMS FOUND | TEMS PER KM
AR RN NN E R NN e NN NN NN e NN ER N RN E
000
FI SHI NG GEAR
TOTAL 1095 60. 8
Traw Net 4 0.2
Monofil ament G || net 3 0.2
Multifilanment G| net 0 0
Rope >=1 m 98 5.4
Rope < 1 m 283 15.7
Mono Fi shing Line 1 0.1
Rope Loops 18 1.0
Open Straps 64 3.5
Cl osed Straps 38 2.1
Trawl Fl oat 4 0.2
G ||l net Float 27 1.5
Crust acean Fl oat 99 5.5
Buoy Bag 7 0.4
O her Fl oat 61 3.4
O | Container 217 12.1
Fi sh Basket 0 0
Bait Cont ai ners 64 3.5
Lur es 5 0.3
Chem cal Anpul es 0 0
Li ght Stick 16 0.9
Fragnments 41 2.3
M scel | aneous 45 2.5
PERSONAL EFFECTS ( PLASTI C)
TOTAL 983 54. 4
Hat s/ Hel net s 22 1.2
Foot wear 79 4.4
A3 oves 8 0.4
Snmoki ng Accessory 145 8.1
Toys 244 13.5
Bal | oons 305 16.9
Conb/ Brush/ Eyegl ass 29 1.6
Tanpon Applicators 27 1.5
Cott on Swabs 15 0.8
Condom 1 0.1
Syringe 2 0.1
Crack Vi al 0 0
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Table 1. (Conti nued)
IR NN NN NN e

0od
TOTAL NUMBER MEAN NUMBER
OF DEBRI S OF DEBRI S
DEBRI S | TEM | TEMS FOUND | TEMS PER KM
IR NN NN NN e
0od
PLASTI C PACKAGI NG
TOTAL 4878 271
Bottles <= 1 Gal. 1357 75. 4
Caps/ Li ds 1345 74.7
Bags < 1 m 614 34.1
Bags >= 1 m 4 0.2
Cups 46 2.5
St yr of oam Cups 30 1.7
St yr of oam Food Cont ai ner 10 0.6
Cont ai ner/ Bow / Ut ensi | 256 14. 2
Drinking Straws 1033 57.4
Pai | s/ Bucket s 23 1.3
Si x- Pack Yokes 25 1.4
Beverage Crates 0 0
Bul k Li qui d Cont ai ner 14 0.8
St yr of oam Packagi ng 29 1.6
M scel | aneous 92 5.1
M SCELLANEQUS PLASTI CS
TOTAL 7458 414.1
Sheet < 1 m 207 11.5
Sheet >= 1 m 6 0.3
Shot gun Wads 57 3.2
Pi pe/ Tubi ng 45 2.5
Brushes/ Br oons 15 0.8
Gar bage Cans 3 0.2
Tires/ I nnertubes 9 0.5
Hard Fragnents 1678 93.2
Foam Fragnment s 5271 292. 8
Pell ets 0 0
Gasket s/ Ri ngs 85 4.7
M scel | aneous 64 3.5
Medi cal 10 0.5
Pi pe-thread protectors 1 0.1
Har dhat s 5 0.2
Wite protection rings 2 0.1

16



Table 1. (Conti nued)
NN AN NN NN NN e
000

TOTAL NUMBER MEAN NUMBER
OF DEBRI S OF DEBRI S
DEBRI S | TEM | TEMS FOUND | TEMS PER KM
IR RN RN RN R RN RN RN RN RN RN NN R
HEN

NON PLASTI CS

TOTAL 702 38.9
G ass Bottles 229 12. 7
Li ght Bul bs 54 3.0
Medi cal (gl ass) 2 0.1
G ass Pi eces 9 0.5
M sc. (gl ass) 1 0.1
Paper 141 7.8
Bottl e Caps 2 0.1
Propane Cani sters 6 0.3
55-Gal | on Druns 0 0
Beverage Cans 65 3.6
Ot her Cans 82 4.5
W r e/ Cabl e 6 0.3
Crab/ Fi sh Traps 5 0.3
Met al Pieces 63 3.5
Msc. (netal) 12 0.7
Cloth 25 1.4
Leat her 0 0

RN RN NN NN E NN e N E NN
GRAND TOTAL 15, 116 839. 2
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Table 2. Types and quantities of ingestible plastic itenms per
km at Channel Islands National Park, Year 4. Six 1-km beaches
were sanpled in Fall 1991, winter and sumrer 1992.
NN NN NN AN NN
O

Debris item Mean #/ km(std. dev.) M n- Max
NN NN NN AN NN
O

Foam fragnents 292.8 (429.3) 12- 1695

Bags < 1 nf 34.1 (34.6) 0-117

Bal | oons 16.9 (14.9) 0-47

Pl astic sheet < 1 nf 11.5 (14.9) 0-51

Pl astic sheet 3 1 nf 0.3 (0.7) 0-2

Bags 3 1 nf 0.2 (0.5) 0-2

HI HHOOODDHOOOO DO HOOOD DD HOOO DO OOOO DO OO OO DO O OOO DO OO OOO OO OO0 00

Table 3. Types and quantities of entangling plastic debris
per km at Channel 1slands National Park, Year 4. Six 1-km
beaches were sanpled in Fall 1991, winter and sumrer 1992.
OOO0000COO000C0000000O00C0000000000C0000000000C0000000000000000

DDebris [tem Mean #/km (Std. Dev.) M n- Max
OO000000000000000000000000C00000000000000000000000000000000000
Eope 3 1 m 5.4 (4.0) 0-13

Gasket s/ rings 4.7 (5.1) 0-17

Si x- pack yokes 1.4 (1.5) 0-4

Rope | oops 1.0 (1.7) 0-7

Cl osed straps 2.1 (6.5) 0-28

Mono. fishing |ine 0.1 (0.2) 0-1

Traw net 0.2 (0.4) 0-1

Mono. gill net 0.2 (0.7) 0-3
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Multi. gill net 0 0

IR RN RN RN RN RN RN RN RN RN RN RN RN RN RN RN RN RN RN
U
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DI SCUSSI ON

The results over the last three years indicate a downward
trend in the anount of debris on the beaches. The average
nunber of debris itenms per kmin year 4 (839) was
substantially | ess than year 3 (1013) and year 2 (1043).
Pl astics conprise the vast nmajority of debris on the beaches
of San M guel and Santa Rosa Islands. Foam fragnents continue
to outnunber all other debris itenms, though in this year 4 of
the study, foam fragnents conprised |ess than half of the
total debris for the first tine.

Foam fragnments appear to originate form many sources.
St yrof oam cups and food containers (galley waste) that breakup
on the beaches are probably the |l argest single source.
Packi ng material, foam "peanuts”, and fragnented foam
i nsul ation also contribute to the foam fragnment problem Hard
fragnments also cone froma variety of sources and generally
result from plastics beginning to break down in the sun.

During March of 1992, southern California experienced
torrential rains which caused many of the coastal streams to
flood. Erosion was severe in areas on the islands and effects
on debris deposition or renoval fromthe beaches is unknown.
It was apparent that nuch of the debris on the beaches
originated fromthe mainland, as cane (arundo grass) fromthe
mai nl and rivers (it does not grow on the islands) was abundant
on the beaches. Oher itenms, such as toys, have been abundant

in the past and have been suspected of originating fromthe
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mai nl and.

Despite the high amunt of debris that originated from
the mainl and, there was relatively little evidence of sewage
associ ated waste, and it could just as well have origi nated
from of fshore vessels. Cotton swabs and tanmpon applicators
are consi dered indicators of sewage and both items were rarely
encount er ed.

The comrercial and recreational fishery around the
Channel |slands was anot her source of debris worth nmention.
Nearly 10 percent of the debris was attributable directly to
fishing. Rope and rope fragnents were the nost comonly
encountered items. Floats were common and many had | ong
pi eces of rope attached which creates an entangl enent hazard.

Ot her itenms such as dive gear and netal traps (and nmany of
the pieces) may also relate to the fishing industry. Some
items considered galley waste (plastic bottles, bags, glass
bottl es, food containers) likely emanated fromfishing or
pl easure vessels at the islands. Q1 containers (the 7th nopst
abundant itemin the winter survey) are al so associated with
the boating activities around the islands. Carel essness coul d
contribute to accidental litter from bl owi ng w nds.

Overall, there was a decline in the anmount of ingestible
debris from years past because of the decline in the amunt of
foam fragnents. Somewhat disturbing however, were the
increases in all other categories of ingestible debris. The

nunmber of small plastic bags has doubl ed over the |ast two
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years. Though sea turtles are rare around the Channel

| sl ands, there are other animals such as nolas and birds that
may potentially ingest plastic, taking it for a food item
Sea urchi ns have been observed on nmany occasi ons feeding on
pl astic bags. The effects on the invertebrates are unknown.

Entangling debris itens continued the trend of increasing
each year. The increase this year cane fromcl osed straps and
gaskets/rings; both nore than doubling. Although rope was
| ess nunerous this year, the total |ength of rope pieces cane
to over 1,200 m an increase of about 30% over |ast year.
Consi derably nore rope was attached to buoys and therefore not
counted. Nearly all the rope was poly line 8-20 mmin
di ameter. Many of the pieces were three neters or less in
| engt h.

This year, only 11 hagfish trap cones were found on
survey beaches, a decline from 34 and 89 in the previous two
years. The pieces found were generally just the black plastic
cone used at the mouth of the trap. Five-gallon buckets were
used as traps and occasionally the entire lid with the cone
entrance was found. Presumably sone buckets found in surveys
coul d have been used as traps. This fishery is conpletely
mar ket driven with the hagfish being exported to South Korea
for eelskin | eather production. The hagfish fishery in
southern California ended after only one year of explosive
growth in 1990.

Weat her conditions are likely to be a factor in the
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di stribution of debris. WMajor storns can potentially act as
bot h sources and sinks of accunul ated debris on the beaches.
As there are relatively few visitors on the beaches of the
Channel |slands, debris originating fromthe islands is npost
i kely non-existent. Large storms, especially with heavy
rains, wash a | arge amount of debris from urban streans and
sewer drains into the coastal ocean. Currents carry the
debris to the islands where it can accunul ate on the beaches.
Hi gh wi nds nay bl ow nore debris onto the island beaches, but
| arge swells may act to erode the beach and thus resuspend
accurmul at ed debris before surveys. Wnds may al so bl ow
i ghtwei ght debris off the beach or bury itenms under drifting

sand.

OPERATI ONAL SUPPORT

Vol unteers contri buted 40% of the total field time
necessary to collect and record debris at CHIS in year 3.
Vol unt eers included Fish and Gane Bi ol ogi sts hel ping with
intertidal surveys. Staff from several divisions participated
in the surveys. Participants on a sea kayak canmping trip
partici pated on one survey.

Mari ne debris surveys were conmbined with rocky intertidal
nmonitori ng surveys at Santa Rosa Island in November and March
and at San M guel Island in Decenber and April. This saved
nmoney for transportation and made the nost efficient use of

tinme.
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In addition to funds fromthe National Park Marine Debris
Monitoring Program approxi mately $4, 100 from park base
operating accounts for permanent and seasonal staff tinme
supported the surveys in year 4.

Several evening interpretive talks were given at the park
during the year. The Park participated in the annual Coast al
Cl eanup by coordinating cleanup of the mainland beaches in
front of the visitor center. The Park al so supported a
vol unteer effort by sea kayak groups to cl eanup beaches around

Anacapa | sl and.

ACKNOWLEDGEMENTS

Speci al thanks to David Kushner for support in |eading the
April surveys and to Andy Cole for preparation of graphics and
data reduction. Thanks to all the CH S enpl oyees (Sarah
Chaney, Corky Farley, Kate Faul kner, Bill Faul kner, John
Provo, Stephen Pryor, Ronald Walder, lan WIlianms) and

vol unteers (Darcy Aston, Peter Haaker, Scott Harris, Joy
Hasakowa, Aki ko Kano, Joan Liedenthal, Debbie Loch, Ron
Massengill, Mke Millin, Doug Schwartz, Chad Soi seth, Andeas
Stoller, lan Taniguchi, Joanne Turner, and G en VanBl ari com
who braved the hot sun and cold wi nds to make this project
possi bl e.

24



REFERENCES

Cole, C. A, W P. Gegg, D. V. Richards, D. A Manski. 1992,
Annual Report of National Park Marine Debris Monitoring
Program 1991 Marine Debris Surveys with Sunmary of Data
from 1988 to 1991. Technical Report NPS/ NRW/ NRTR-92/ 10.
56 p.

Cole, C. A, J. P. Kuner, D. A Manski, D. V. Richards. 1990.
Annual Report of the National Park Marine Debris
Monitoring Program 1989 Marine Debris Survey. Techni cal
Report NPS/ NRW// NRTR- 90/ 04. 31 p.

Manski, D. A., W P Gregg, C. A Cole. 1991. Annual Report of
the National Park Marine Debris Monitoring Program 1990
Marine Debris Surveys. Technical Report NPS/ NRW/ NRTR-
91/07. 40 p.

Ri chards, D. 1992. Marine Debris Survey Annual Report, Channel
| sl ands National Park, 1991. Unpublished report,
Nati onal Park Service, 1901 Spinnaker Drive, Ventura,
California.

Ri chards, D. 1991. Marine Debris Survey Annual Report, Channel
| sl ands National Park, 1990. Unpublished report,
Nati onal Park Service, 1901 Spinnaker Drive, Ventura,
California.

Ri chards, D. and J. Dugan. 1990. Marine Debris Survey Annual
Report, Channel I|slands National Park. In Cole, C. A, J.
P. Kuner, D. A Manski, and D. V. Richards (eds). 1991.
Nati onal Park 1989 Marine Debris Survey. Internal Report,
March 1991, US Departnent of the Interior, National Park
Service. 161 p.

FI GURES

Figure 1. Marine Debris nmonitoring sites (shown by solid bars
on San M guel and Santa Rosa Isl ands, Channel |slands Nati onal
Par k.

Figure 2. Percentages of total debris by category, Year 4.

Figure 3. Percentages of plastic categories by season, Year 4.
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Figure 4. Ten nobst abundant plastic itens in Year 4, expressed
as nean nunber per km

Figure 5. Ten nobst abundant plastic itens in Year 4 by season,
expressed as nean nunmber per km
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